The eventuation of a cyst following implantation of respiratory epithelium during surgical procedures is a rare event. Literature review located only seven cases of ciliated implantation cysts occurring in the mandible. Decades may pass before sufficient enlargement or secondary infection calls such a radiolucent lesion to clinical attention. In the case reported here, chin augmentation used "residual maxillary bone" as the donor tissue and likely transplanted sinonasal mucosa into the mandible during orthognathic surgery, resulting in a painful anterior mandibular cyst lined by respiratory epithelium that was ablated 16 years later.
In 1992, a 14-year-old white male underwent surgical correction for developmental, musculoskeletal, dentofacial deformity The preoperative diagnosis included vertical maxillary excess with lip incompetence: excessive show of maxillary teeth at rest and animation, "gummy smile," revealing approximately 10mm of anterior teeth at rest and resultant gingival inflammation, Class II mandibular retrognathia with significant microgenia, masticatory dysfunction, and four bony impacted third molars. Cephalometric radiological evaluation and orthodontic study model analysis confirmed the clinical diagnoses. Following presurgical orthodontic treatment the patient underwent surgical correction consisting of a LeFort I maxillary osteotomy, with 8mm of vertical ostectomy, horizontal osteotomy of the mandible with advancement of the inferior border and removal of four bony impacted third molars. The osteotomized segment of the mandible was advanced anteriorly by 7mm and stabilized. The bony ledge of the osteotomized advanced segment was grafted, with bone removed from the ostectomy of the maxilla. There were no immediate surgical complications.
A few years prior to 2008, progressive pain led to detection of an anterior "mandibular cyst" that was biopsied at a facility not recalled by the patient and so could not be pursued. After biopsy, no further treatment was sought because his pain was relieved. The patient presented in early 2008 with acute swelling, pain, and purulent discharge, from what appeared to be an anterior mandibular vestibular abscess. On further clinical examination, the teeth were found to be stable, although there were cervical restorations on the incisor teeth and poor oral hygiene due to pain. Endodontic pulp testing found some of the teeth to be nonvital. Radiological studies revealed a large anterior mandibular cyst apical to the mandibular incisors extending from the right mandibular canine to the left mandibular canine (Figure 1a ). The apices of the mandibular teeth were involved in the superior extent of the radiolucent area ( Figure 1b Figure  2 ). An incisional biopsy was performed along with incision and drainage of infection. Following the biopsy and eradication of infection, in view of the patient's military obligations and anticipated impediments to follow-up, prophylactic endodontic therapy was performed on all six mandibular teeth, prior to complete enucleation and peripheral ostectomy.
Histological examination of the biopsy (and later a complete curettage specimen) revealed granulocytes, lymphocytes, and plasma cells scattered in an edematous stroma that supported a pseudostratified ciliated columnar respiratory-type epithelium (Figure 3) . Unremodeled chondro-osseous remnants of the graft, as found by Lazar, [1] were not observed.
At the time of definitive curettage, 49 days after biopsy, the cyst was confirmed to have perforated both the buccal and lingual plates of the anterior mandible. He was grafted with rH-bmp (recombinant human bone morphogenic protein, Medtronic ® ) at the time of treatment and was without dehiscence or symptoms at the six-month follow-up.
The majority of reported cases of surgical ciliated (implantation) cysts have been in the maxilla following radical sinus surgery in people of Asian ancestry, where the incidence has been reported to be up to 20%. Only a few of these have been secondary to orthognathic surgery. The presumed mechanism for these cysts forming after orthognathic surgery is that the sinus and/or nasal mucosa is trapped in the wound during closure. Enhanced by the highly vascularized environment of the recipient site created during the healing process, the differentiated sinonasal epithelium trapped in the wound proliferates to create the ciliated implantation cyst.
[2], [3] A variety of names have been attached to this lesion: respiratory mucocele, [3] surgical ciliated cyst, [4] surgical (implantation) cyst, [5] and respiratory implantation cyst. [1] While history of the original procedure was not known at the time of pathological analysis, the clue to the diagnosis in this case was the 2008 panoramic radiograph ( Figure  1a ). It indicates prior orthognathic surgery, a LeFort I, due to the presence of osteotomyassociated metallic plates at the nasal aperture, and chin surgery with stabilizing ligature wires below the cuspid region. From an initial literature review, we postulated that chin augmentation using sinonasal bone and/or cartilage as the donor tissue likely transplanted the mucosa into the mandible during orthognathic surgery. [1] , [2] , [3] , [4] , [5] , [6] Subsequently, records of the original surgery in 1992, supplied by one of the authors who was at the procedure, (BNE), confirmed that hypothesis.
The development of respiratory implantation cysts lined by a thin layer of ciliated, pseudostratified columnar epithelium in the chin region have been described following use of the nasal hump and septal cartilage as described by Aufricht, in 1934. [6] Aufricht himself warned against leaving any attached mucosa on bone or cartilage harvested from the nose. Others agree that this unusual complication can be avoided by removal of all adherent nasal mucosa from the graft. [1] , [3] Our review located only seven cases of ciliated implantation cysts in the mandible (Table  1) . These cases were all reported secondary to chin augmentation following genioplasty procedures, utilizing osteocartilaginous nasal grafts, that is, simultaneous LeFort I, II or III osteotomy and genioplasty. It is proposed that transplanted respiratory epithelium, attached to the sinonasal-derived graft material, proliferates in the favorable healing environment of the grafted site, [1] essentially creating a sinus cavity in the marrow space. In only one of the seven reported cases, the cyst was located anterior to the bone, leaving the underlying osseous structure intact. [6] Decades may pass before the cyst is detected, as illustrated by cases C and G in (Table 1) . [6] , [7] Their clinical presentation ranges from asymptomatic to an indolent enlargement until it becomes an "aesthetic hindrance" [4] or acute swelling for several days, due to secondary infection. [7] Their common histopathological feature is the distinctive ciliated respiratory-type mucosa. Postoperative resolution varies from weeks to years.
No bone graft was installed during the gliding genioplasty done years before the small cystic mandibular lesions reported by Bourgeois and Nelson. [4] The authors postulate sinus mucosa was transplanted on the saw blade following the LeFort I osteotomy and recommend "meticulous cleaning of the saw blade" or using a second blade.
A likely eighth case is that of Caputy and Flowers, [8] who describe a patient "with migration of the chin implant" following an autologous nasal cartilage graft employed in a chin augmentation 30 years previously. On dissection down to the implant, they encountered "an abscess pocket containing approximately 20ml of thick, white, totally homogeneous, nonodiferous pus." They removed the cartilaginous implant and curetted the area, which they thought to be a "sterile abscess," although subsequent cultures were positive for Unfortunately, no specimen was sent for histopathology.
Pseudostratified ciliated columnar epithelium is normally found lining the sinuses and respiratory tract and is therefore remarkable in a mandibular cyst. Important to the differential diagnosis in the present case, maxillary and mandibular odontogenic cysts containing pseudostratified, ciliated, columnar epithelium have occasionally been reported in epithelial linings of odontogenic inflammatory cysts (radicular cysts) and developmental cysts (dentigerous and primordial cysts) of the maxilla and mandible. [9] Such ciliated cells are assumed to arise through metaplasia or prosoplasia and are always accompanied by mucous cells, not seen in this patient's specimens. Further against the endodontic origin of the cyst are the large size of the lesion, significant infection, and some teeth remaining viable although encroached upon by the lesion.
As a further pathology cautionary note, such a case could easily be misdiagnosed as inflamed maxillary sinus membrane if the exact location of the cyst is not specified in the history submitted with the specimen. 
